Chronic unpredictable mild stress decreases BDNF and NGF levels and Na(+),K(+)-ATPase activity in the hippocampus and prefrontal cortex of mice: antidepressant effect of chrysin.
Our working hypothesis is that brain neurotrophins and brain Na(+),K(+)-ATPase may be strongly associated with the occurrence of depression in animals subjected to chronic unpredictable mild stress (CUMS). Still, we believe that chrysin, a natural and bioactive flavonoid found in honey and some plants, can provide satisfactory effects on antidepressant therapy. Thus, we aimed to evaluate the effect of CUMS on brain-derived neurotropic factor (BDNF) and nerve growth factor (NGF) levels as well as the Na(+),K(+)-ATPase activity in the hippocampus and prefrontal cortex of female mice. We also aimed to examine the effect of a 28-day oral treatment with chrysin (5 or 20mg/kg) in female mice subjected to CUMS, comparing to the effect of fluoxetine. Results showed that CUMS applied for 28days induced a decrease in BDNF and NGF levels as well as in the Na(+),K(+)-ATPase activity. CUMS also promoted a depressive status in the swimming forced test (FST), in the sucrose preference test, and in corticosterone levels. Chrysin (20mg/kg) and fluoxetine also occasioned the up-regulation of BDNF and NGF levels in non-stressed mice and in mice subjected to CUMS. CUMS decreased non-protein thiol (NPSH) levels and increased reactive oxygen species (ROS) levels. In response to these changes, the glutathione reductase (GR), glutathione peroxidase (GPx) and catalase (CAT) activities were increased in mice exposed to CUMS. Chrysin and fluoxetine treatments protected against all these alterations, suggesting the involvement of the antioxidant function in the antidepressant effect of chrysin and fluoxetine. In conclusion, CUMS decreased BDNF and NGF levels as well as the Na(+),K(+)-ATPase activity in mice. Chrysin presented antidepressant effect in mice on behavioral, neurotrophic and biochemistry parameters equivalent to fluoxetine. Furthermore, we suggest that the up-regulation of BDNF and NGF levels is a mechanism possibly involved in the antidepressant effect of chrysin in mice.